Using the specifications of the given launch roller coaster, we were able to determine the position vector of the roller coaster as a function of time. After determining the position function, we took the derivative of this function to calculate the velocity of the coaster as a function of time. From this calculated velocity vector, we were able to determine the time required for the coaster to reach its maximum height. We substitute this time value back into the position function to determine the maximum height the launch roller coaster can obtain.
where is the initial velocity of the roller coaster, is the starting height of the roller coaster, is the angle above the horizontal at which the coaster is launched, is the acceleration due to gravity and all distances are measured in feet. Substituting the values given in the problem into (1) yields:
.
We differentiate (2) to obtain the velocity function, .
The roller coaster will be at its maximum height when the velocity in the vertical direction is , so we set to see seconds. Putting this time value into (2) we see the maximum height attainable by the roller coaster is
DISCUSSION
After completing all calculations, using the given information we found that the maximum height of the launch roller coaster would be . The objective of this problem was met and it is very important to future development of roller coasters and amusement park rides.
CONCLUSION AND RECOMMENDATIONS
Overall, this application of calculus proves to be very important to the field of engineering. When it comes to designing and constructing rides there are many calculations that need to be done. Without performing the appropriate steps to ensure things will run efficiently, it could not only ruin the project at hand, but cause money loss and danger. Without taking the time to perform these calculations and ensuring they are correct, it is very possible that a roller coaster could crash, valley out or put the riders in an overly dangerous situation.
With launch coasters being part of the new craze, it is imperative that we take the necessary precautions to ensure things are done properly. People's lives are at stake when it comes to projects of this magnitude and we would not want to be responsible for neglecting the safety of others. Understanding the intricacies of how a roller coaster works will allow engineers and ride designers to stay on the cutting edge and continue to produce gravity defying amusement park rides.
When it comes to this project, we would recommend that others look into the effect that the coaster will have after it has reached its maximum height. 
